Internationale Veroffentllchungsnummer: WU!^//W8Ji 



WELTOROANISATION FtJR GEISTIGES piGENTUW 
Internationales Btiro 



(51)1 



A61K 31/425 



(21) Internationales Aktenzeichen: 

(22) Internationales Anmeldedatum: 



PCT/DE97/00820 
24. April 1997 (24.04.97) 



(81) 



(30) Priori^: 25 Aprill996(25 . 0 4.96) DE 

^ SS^ienbergstrasse 1 1, D-07745 Jena (DE). 



Veroffentlicht 

Mif internationalem Recherchenbertcnt. 
VorAblaufder fur Anderungen der Anspruche zugelassenen 
Frist. Veroffentlichung wird wiederholt fails Anderungen 
eintreffen. 



(DE). SCHMIDT, Jom [DE/DE]; Eichendorffttrasse 2 D- 
06114 Halle (DE). PAULY. Robert, P- ICA/CA] 2631 
Fairview Crescent, Vancouver, Bnt.sh Columbia V6T 2B8 
icl\ MCINTOSH Chr stopher, H., S. [CA/CA], 605-22J3 
S£on iSad J Vancouver. British Columbia V6T 1T7 (CA). 
pSsON, Ray. A. [CA/CA]; 3876 West 23rd Avenue. 
Vancouver, British Columbia V6S 1K9 (CA). 



esnmmungsstaauai: AU, CA. CN. JP. KR, MX, NZ RU. 
US, europaisches Patent (AT, BE, CH, DE. DK. ES, FI. 
FR. GB, GR, IE. IT, LU, MC, NL, PT, SE). 
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(57) Abstract 

Theinventionrelatesto^^ 
activity of dipeptidyl peptidase (DP IV) or enzyme - Jg^iJ^SSpSe amide-1 7-36 (GLP-b-*) (or similarly GLP- 
insulinotropic peptide gastric inhib.tory P°bW««fc ^SSL to a Seed extent by DP IV enzymes or those similar to DP V. 
1,. 37 or analogues thereof) are decomposed m a ««. sequence to ^™ J { or retarded . The increased stabihty 

Consequently, the fall in the concentration of said P e P^J J 0 " 11 ^! 3 of which ^ avail able endogenously or exogenously and 
achieved by the action of DP IV effectors^* the ■ncrebneor J^^J^Sc receptors of the Langcrhans cells in the pancreas, 
consequently provided in increased numbers for msulinotropic *™JJ^J" "J^rteSfS in the treated organism. The blood sugar 
chaTes the power of endogenous insulin thereby ^^2^Z£c^ T£ *rum of the treated organism. Metabolic 
ShereforV drops below the glucose cMMJ^ S Lfc which result from higher concentrations 

anomalies such as glucosuria, hyperlipemia, ^ l \^ e S or allevS The method according to the invention is a novel way of 

KTiitSSSESSi » SSt«i» - — «" - - h - ^ — " 

JSfr aL»» «i»d by *o«*«W *"i * "» 
(57) Zusammenfassung 

DieEr„ndung,*u,ha.^^ 

IV-analoge^ymaKtivitat im Blut eines Sogers leptide Amide-1 7-36 

exogen verabreichten) «""*»**^^ vermindert abgebaut werden und darnk die 

(GLP-I7-36) (o.a. GUM™ oder deren Analoga) durch _DF -IV J™ w wirf ,„ Folge dicser , durch d.e Wirkung 

Konzentrationsabnahme d.eser ^l**™^ iS«22 vcTaSL oder exogen zugefuhrten) Incretine oder ihrer Analoga. 
von DP IV-Effektoren erzielten. erhohten Stab litat der .^™°^" d , r LanEtr hansschen Zellen im Pankreas zur Verfttgung 

die damit vermehrt fur die insulinotrope SUmuhemng der ""^f des behandelten 

stehen, veiandert sich die Wirksamke. von ^^^^^^YiyJ^^ charakteristische Glukosekonzentration 
Organ smus nach sich zieht. Als Resultat s.nkt der Blut^ckerepiege *2?w e Ss U ric, Hyperlipidamie sowie mbgliche schwere 
Krum des behandelten Organism*. Damn kftnnen ^^SSaS^Sm^^ im Blut sind, verhindert bzw. gemildert 
metabolische Azidosen, Diabetes mellUus, die die Folge ^^J^SJSltm Senkung erhohter Blutglukosekonzentration dar. Es 

7t^£S^L v ^^! - A— ^ * - — — 

Blutglukosewerten basieren, in der Humanmedizm geeignet. . 
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(54) Title: N-SUB STITUTED 2-CYANOPYRROLIDINES 
(57) Abstract q 

N-(N , -substituted glycyl)-2-cyanopyrrolidines e.g. the " II V>IN 

mmnn „ n l „ 0 f formula (I) wherein R has various significances, are II * 

STSvSS DPP-IV (dipeptidyl^eptidase-IV) activity. /N^^vf'S (0 

Zeyarethereforeindicatedforuseaspharmaceuucalsm R N 1 

DPP-IV and in the treatment of conditions mediated by DPP-IV, | 

Zh as non-insulin-dependent diabetes mellitus, arthr.tis, obesity, I 1 

osteoporosis SSlb^coodiUon. of impaired glucose tolerance. 
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N-SUBSTITUTED 2-CYANOPYRROLIDINES 



Field 

The present invention relates to N-substituted 2-cyanopyrrolidines. More particularly, 
it provides novel N-glycyl-2-cyanopyrrolidine derivatives. 



Dipeptidyl peptidase-IV (DPP-IV) is a serine protease which cleaves N-terminal 
dipeptides fromapeptide chain containing, preferably, a proline residue in the penultimate 
position. Although the biological role of DPP-IV in mammalian systems has not been 
completely established, it is believed to play an important role in neuropeptide metabohsm, 
T-cell activation, attachment of cancer cells to the endothelium and the entry of HIV mto 
lymphoid cells. DPP-IV is responsible for inactivating glucagon-like peptide-1 (GLP-1). 
More particularly, DPP-IV cleaves the amino-terminal His-Ala dipeptide of GLP-1, generatmg 
a GLP-1 receptor antagonist, and thereby shortens the physiological response to GLP-1. Since 
the half-life for DPP-IV cleavage is much shorter than the half -life for removal of GLP-1 from 
circulation, a significant increase in GLP-1 bioactivity (5- to 10-fold) is anticipated from 
DPP-TV inhibition. Since GLP-1 is a major stimulator of pancreatic insulin secretion and has 
direct beneficial effects on glucose disposal, DPP-IV inhibition appears to represent an 
attractive approach for treating non-insulin-dependent diabetes mellitus (NIDDM). 

Although a number of DPP-IV inhibitors have been described, all have limitaUons 
relating to potency, stability or toxicity. Accordingly, a great need exists for novel DPP-IV 
inhibitors which are useful in treating conditions mediated by DPP-W inhibiuon and which do 
not suffer from the above-mentioned limitations. 
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eonespondingphannace*™^^ 

tahibiting DPP-IV coding administering* a patient in need of such treatmenta 
Lpeull,ye«ec^^^ 

useto ap ro ce SSf oru>.^ono f a B ^caman t for^ n gaco^o„n^a.«. 
by DPP-IV. 

Detailed descri ption 

^ invention concerns N -(N'-subs,uuted gly cyl)-2«yanopyrrolidines, heremafter 
briefly named "the compounds offtein^. more parnc^^.i, concerns compounds 
of formula I: 



0 CN 



R j , 



wherein R is: 

disubstituted with (CJalkyl, <C„)alkoxy, halogen, trifluoromethyl, 
evano or niw or phenyl optionally mono- or independent., dismount* 
with (C„)alkyl, (C„)alkoxy or halogen; 

R,, is hydrogen or (C,.«)alkyl; and 

mis 2 or 3; 
bHC^cvc^yUp^^^ 

wimCCJaUcyUC^alkoxy.halogenorphenylmioopttonaHymonosnbsututed 
mdte phenyl ring with hydroxymemyh or is(C w )alkyl;a[3. 1 .l]bicyclic 
carhocyclicmoievoptionai.y mono- or plnrisubs.itu.ed with (C,,)alkyl ; 
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a pyridiny! or naphdry. moiety optional!, mono- or independendy disubstitnted 
with <C„)alkyl, <C„)alkoxy or halogen; cyclohexene; or adamantyl; and 

risrnoxyopdona 11 ymono-or i ndapandenaydisu b sn m «=d W i*(CM)^M, 

(CM)alkoxy or halogen; and 
n is 2 or 3; 

independently disubstituted with (C M )alkyl, 
(C M )alkoxy or halogen; 
e) RifCHiV wherein Ra is 2-oxopyrro.idinyl or (C„)alkoxy and 

0 ^ylopdonally™^^ 

benzyl' a [2.2.!]- or [3.1 .IJbicyclic carbocyolic moiety optional., mono- or 

o, independendy disubstituted with <C„)alkyl, CO.lalkoxy or halogen; 
in free form or in acid addition salt form. 

^compounds of formn,a.eanexi,infree,ormo,.n acid 
forms may be recovered from the free form in known manner and vice-versa. ^ 

nhosphoriccitriclacticandaceticacidmayalsobeudlized 

' decompounds of the invention may exist in the form of opdeally acbve rsomers or 

rooi ctyopdona,,y— d as defmed above. prererab,, is hydroge, 
p h enyUphona,.ysubs,im,edasde fi nedabove. Rj pre f erab,yi S nn S ubs„m te dphe„y,. 
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ahove. mpreferabl,is2. n preferably is . or 2, especially 2. p preferably ,s 2 , 3, 

pref Jy oS-plon. * preferab.y is pyrimidm-2-y, It preferably is unsubstituted 

• -jwui ar* haloeen cyano and nitro, especially chlonne. 

S-oosition, especially in 4-position. 

^Jlyissubstim. ^e d w,* h ,<lroxy m e*y..(C,)a, k oxyp re ferab 1 yiso f ,or2carbo„ 
11 i, speciallyismemoxy. <C M ,al k oxy preferably is of 3 carbon atoms, ,< espec,ally - 

.snecially methyl. (C, 3 )hydroxyalkyl preferably is hydroxymethyl. 

■ k" vrl„I3 1 llhept-2-yl optionally disubstituted in 6-position with methyl, or 

r^ne.ferablyiseyelohe^,, 
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A preferred groupof compounds of the invention is the compounds of fonnula I 
wherein R is R' (compounds la), whereby R' is: u , uMh 
R,NH(CH 2 ) 2 - wherein R^ is pyridinyl optionally mono- or independently drsubsUtuted wUh 
halogen, trifluoromethyl, cyano or nitro; or unsubstituted 
pyrimidinyl; 

. (C3,)cycloalkyl optionally monosubstituted ^ 
- R4'(CH2)3- wherein R*' is (C^alkoxy; or 
. R 5 , wherein R 5 is as defined above; 
in free form or in acid addition salt form. 

More preferredcompoundsofthe invention are those compounds of formula I wherein 
R is R" (compounds lb), whereby R" is: 

trifluoromethyl, cyano or nitro; 

- (C 4 . 6 )cycloalkyl monosubstituted in 1-position with (C,3)hydroxyalkyl; 

- R4XCH 2 ) 3 - wherein RV is as defined above; or 

. R5 ' wherein R 5 ' is a [2.2.1]- or [3.U]bicyclic carbocyclic moiety optionally mono- or 

plurisubstituted with (C,. 8 )alkyl; or adamantyl; 
in free form or in acid addition salt form. 

Even more preferred compounds of the invention are the compounds of formula I wherein 
R is R"' (compounds Ic), whereby R " is: 

- Rr'NH(CH 2 ) 2 - wherein R," is as defined above; 

- (C 4 ,)cycloalkyl monosubstituted in 1-position with hydroxymethyl; 

- R4/(CH 2 )3- wherein RV is as defined above; or 
. R 5 " wherein R 5 " is adamantyl; 

in free form or in acid addition salt form. 
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A further group of compounds of the invention is compounds Ip, wherein R is R p , 

^(CH^-whereinR^^ 
' indepcndenUydisnbsto.edwiurhalogen.nifluoromeftyl, 

cyano or nitro; 

„ (C ,,cycloalkyl optionady monosubstituted in 1-posidon with (Clhydroxyalkyi; 

trisubstituted with halogen or (C,. 3 )alkoxy; 

^^^^^^^^^^''^^^ 

halogen or (C M )alkoxy; 
el WCWr wherein R. is as defined above; or 
0 isopropy, op.iona.iy monosubstituted in .-position with 
i„ free form or in pharmaceutical., accepable acid addition sail form. 

Afurdrer group of compounds of the invention is compounds Is, wherein R is *, 

a, R, R,.(CH^ withchlortoe ,«rifluoromemyl,cyanoorniuo; pynnudmyl 

optionally monosubsdtnted with chlorine or trifluoromethyl; 

or phenyl; 
Ru is hydrogen or methyl; and 
ms is 2 or 3; 

b, (C^lcyc.oa.M optionally mouosubsdut^diu ,-posi.ion with hydroxymemy.; 

^substituted with halogen, alkoxy of 1 or 2 carbon atoms or 
phenylmio monosubstituted in tire phenyl ring with hydroxymethyl; 
(C,.)alkyl;6,6-dimethylbicyclol3.1.1]hept-2-yl;pyrid.nyl ; 
naphthyl; cyclohexene; or adamantyl; and ns is 1 to 3; or 
R 2 S is phenoxy; and ns is 2; 
d) (3,3-diphenyl)propyl; 
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^■(CH^wh^^^-oxopyrroUdin-l-ylorisopropoxy^ 
ps is 2 or 3; 

wuh benzyl; bicyclo[2.2.1]h e pt-2-yl;2,6,6-tnmethylb,cydo- 
[3 ! l]hept-3-yl; adamantyl; or (C,.,)alkyl opdonally mono- or 
i^pendentlydisnbstituted wim hydmxy, hydroxymethyl orphenyl; 

in free form or in aeid addition salt form. 

Tbeeompound S of m einven.ionmaybepreparedbyaproc=s S wb.ebeompnses 

comprises reaeting a eompound of formula H 



0 



wherein X is a reactive group, 
with a compound of formula ffl 

NH 2 R 111 

X preferably is a halogen snch as bromine, ehlorine or iodine. 
Jcompoundof formulae preferably reacred wim a, leas, 3 e,mvalen,s of 

in conventional manner, e.g. by chromatography. 
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The starting materials may also be prepared in conventional manner. 



If £ 



•NH 2 

TFAA 



H "LJ -^5MAP (at least 2 eq.) 

V 

IV 

S.pUnvolvesmemaeuonof.nepvrrolidlneofformu.alVwlmasligh.molarexee, 
or chloroace^oride and ^ amme 

H^oearbonsuchasmemy.eneehloride.a.a.empemmreoffromabou.O.oabon.iSC, 
oreferablyatatemperamrebetweenabontO-andabontlS-C. 

' Se p 2 eoncem Sth edebydra t ,ono f d,eeompon„do ff ormn,aV,prepared,n ^ 

..pHaricbydrocarbon.nebasmemy.eneeb.oride.a.a.emperamreoffromabon, 

25"Cpreferablyatatemperatnrebe.weenabon t 0-andaboutl5C. 

Larasi.spreparabonisnorpanleularlydescribedberein.acomponndnsedas 
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flowing Examp.es ...ustrate me inv.ntton.Al. temperas are in degrees 
Celsius. 

{ ^.pyrrolidine 

^OOmlf^isadded.^go,^.^^ 

Idv.ogof^yanopyrroudino^^ 

!*ouran The — mixture is stirred for a hours a. 0", .he so.ven, . removed by 

X* andconcentta, ^ to oW ai„ ttre dashed free base compound incrude orm The 
m „ .m.e.uent.oyield.heUUecompom.dtofreebaseformasahgh.brownod. 

lied »i.h dry .etrahydrofumn and.be so,ve„. is removedby high vacuumpumpmg 
m.p.265"-26r;NMR : see • at bottom of Table hereunder). 

The starting material is obtained as follows: 
a) 22 37 g of(S).2^ba™ yl p,rr.Hd to OO..ndof«e m ,.ami„ea»d30.0mgof 

IrS— aine«- — ^ 
Jadded,dropwise,,oanice^dso,uttonof.8.Sm,of br om^ 

tZpoured.moS.S^ofett.y.aceta.e.The — preoipi^ is, gashed 
I ilheth y,La,e,andtt 1 efi..ta B isc„ncen,ra K d to obtain a-c—py— 
carbonytaethylene-(S)-bromide (hard yellow taffy). 
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If^hours, andpaniUonedbe.ween^y.enech.oHde — a^ussodmm 
b washed .wice with methylene chloride. The combined organ* 
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me compounds of be invenUon in fee fonn o, in pharmaceutical* acceptable ac,d 
—dsofformulalinfreefonno^^^ 

possess pnannacoio.icaiactivi.y.^yaro^.ndica.edforuse as pharmaceuucals 

b particular, they inhibit DPP-IV. This activity may be demonstrated employtng the 
Caeo-2 DPP-IV assay, which measnres the ability of test compounds to inhibt DPP-IV 
^Kyftomhumancoloniecatcinomacellea.acts. shaman 
Caco-2 can be obtained from the American Type Culture Collecuon (ATCC HTB 31). 
Di f,erentiauon of be cells to induce DPP-IV expression is accomplished as described by 

L.C.ommovecel.debns.TneassayUconduc^dbyaddingaOmgsolubbzedCac-Z 
J! di,„,ed.oafi„a,vo,umeofU5m, in assay buffer < 25 mMTrls-HC, pH7.4, ,<OmM 
Na Cl 1 OmMKCl,l%bovinese ra ma.bumb)tormcroberp.a te well,Thereac,,on.s 

^dbyadbng^mlof.rr^subs^^^^ 

1 reaction is mn a, room tempore for ,0 minutes after which time a „ m, volume 
25%g ,acia> acetic acid is added. o stop be reacdou. Test compounds are ^cally^as 
^additions andbe assay buffer volume isreduced ,o9 5 ml. A standard curve of free 

„ mol es substrate Ceaved /min). The endpoint is determmed by measuring absorbance a 
^nmbaMolecul.DevicesUVMaxmicroUterp^reader. The potency of the test 

tt, e agents of be invention, e.g. 22 nM for be agent of Example 3. 

The DPP-IV inhibition may also be demonstrated by measuring be effects of test 
compou„dso„DPP-IV activity in human and ra, plasma employing a modifet. ve.,o„ of t^ 
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, < ml of 80 mM MgCh in incubation buffer (25 mM HEPES, 140 mM NaCl , 
^AMC ; AMC,s7-an<n^^ 

LLLmsceneoisn^umdusinga^ 

rilay buffer volnme is re0 uceo ,0 !3 n,. A fluo™—^ curve of free 
ILecleaved/nun). A-* .he previous assay,** po.encyof.he.es, compound, as 

^h^r^ 

Example 3, of 7 oM in human and 6 nM in ra. plasma, reapecvely . 

tavi ewofmeirabi,i.y.o ta hibi.DPP..V>ea g enUof.heinvenUonareindic,ed,or 
use in treating conditions mediated b, DPP-IV. » is expeced ma, .he compound, 

tav eu.ion improve early .nsulin response .0 an oral glucose challenge and, .before, are 
further conditions of impaired glucose tolerance (IGT). 

■ft. abiliw of me agems of .he invention .o improve early insulin response ,0 an ora! 

— ISTJZ: Lsormna.r 
carboxymemykellulose (CMC). An oral glucose bolus of 1 gftg 
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the test compound directly into the stomach of the test animals. Blood samples, obtamed at 
various timepoints from chronic jugular vein catheters are analyzed for plasma glucose and 
immunoreactive insulin (IRI) concentrations, and plasma DPP-W activity. Plasma insulin 
levels are assayed by a double antibody radioimmunoassay (RIA) method using a specific 
ant , r atinsulinantibodyfromLincoResearch(St.Louis,MO,USA). The RIA has a lower 
limi t of detection of 0.5 mU/ml with intra- and inter-assay variations of less than 5%. Data are 
expressed as % increase of the mean of the control animals. 

It was found that upon oral administration, each of the compounds tested amplified the 
early insulin response which led to an improvement in glucose tolerance in the insulin resistant 



Compound 


Increase of insulin response 
at 10 mmol/kg 


Ex.1 


61 % I 


— : 

Ex.3 


66 % 


Ex.5 


108 % | 


Ex.8 


144 % 


Ex.12 


59 % 



The precise dosage of the agents of the invention to be employed for treating 
conditions mediated by DPP-IV inhibition depends upon several factors, including the host, the 
nature and the severity of the condition being treated, me mode of adminismtion and the 
particular compound employed. However, in general, conditions mediated by DPP-IV 
inhibition are effectively treated when an agent of the invention is administered enterally, 
e g orally, or parenteral*, e.g. intravenous*, preferably orally, a, a daily dosage of from about 
0 002 mg/kg to about 5 mg/kg, preferably of from about0.02 mg/kg to about 2.5 mg/kg body 
weigh, or, for most larger primates, a daily dosage of from about 0.! mg to about 250 mg, 
preferably from about 1 mg to about 100 mg. A typical ora. dosage unit is from about 
0 01 mg/kg to about 0.75 mg/kg, one to three times a day. Usually, a small dose ,s 
administered initially and tine dosage is gradually increased until the optimal dosage for the host 
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^.treatment is determined. The upper .in* of dosage is «ha, imposed by side effects and 
can be determined by trial for the host being treated. 

Tne agents of the invention may be combined with one or mote pharmacentieally 

M d administered enteral*, e.g. oraliy, in the form o, tablets, capsules, capiets, etc., or 
parenteraUy.e.g. intravenously, in the formofsteriie inject sointions or snapens.ons.Tne 
enteral and parenteral compositions may be prepared by conventional mean, 

The agents of the invention may be formnlated into enteral and parenteral 
pKarmacenriclcomposiritma— ganamonntof^acriveanbsranee^iseffecrivefor 
Lting conditions mediated „y DPP-IV, such compositions in urn, dosage form and snch 
compositions comprising a pharmaceurically acceptable earner. 

Those agents of the invention which are e.g. of formnlalmay he administered rin 
enantiomericaHy pure (S) form (e.g. * 98 %, pteferah.y , 99 % pnre) or together wtth the 

of formula I (excluding the amount of E enantiomer). 

TheinventionmusalsocomprUesanagen,of«hel n ve„ti.n,inpar,icular,a 

IlrprovLsam.a.o-ofinhiomngBPP.lV.oroftreatingconaitions.eamua,,, 

DPP.IV.whichcomprisesadntiniateringtoapatien.inneetiofsuchtreatmen.a 

free form or in pharmaceutieally acceptable acid addition salt form. 
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The agents of Examples 1 , 3, 5, 8 and 12 are the preferred agents of .he invention, 
particular,, those of Examples 1 , 3, 5 and 12, preferably in hydrochloride aeid addition sal, 
form e Sfe ciallymeagen.ofExamp.e3,nan B .,l-[2-l(5.ya I ,opyrimn-2-y 1 )am 1 no]- 

^amino^.-^^ 2 
forml.hasb.endetenrunedmatinhydmchlorideformmeyhaveanlC.valnemtheCaco^ 

DPM Vassayof,respec,ive.y,36,22,26,8and279nM,a„dinmemodif,dKubotaas S ay 
abov eanlC ! „va.nefor,respec.ively,h„manandrat P .asm a DPP-IV,of27and22nM 
(Example ,); 7 and 6 nM (Example 3); 37 and 18 nM (Example 5); 12and 11 nM 

ses the compounds ofExamples ,,3,5,8and 12 may be administered to larger mammas, for 
employed with metforaiin. 
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Claims: 

1. An N-(N'-substituted glycyl)-2-cyanopyrrolidine. 

2. A compound of formula I: 

wherein R is: 

a) R 1 R 1 .N(CH 2 )m- wherein 

R, is a pyridinyl or pyrimidinyl moiety optionally mono- or mdependently 
disubstituted with (C M )alkyl, (Q^alkoxy, halogen, trifluoromethyl, 
cyano or nitro; or phenyl optionally mono- or independently disubstituted 
with (C M )alkyl, (C^alkoxy or halogen; 

r u is hydrogen or (C,. 8 )alkyl; and 

m is 2 or 3; 

c) R 2 (CH 2 )n- wherein either 

R, is phenyl option*., mono- or independent!, di- or independent!, trisubsftnted 
with (C M )alkyl, (C, ^alkoxy, halogen or phenylthio optionally monosobsutoted 
in the phenyl ring with hydroxynethyl; or is (C„)alkyl; a [3.1.1)bicyclic 
carbocyclic moiety optionally mono- or plurisnbstitnted with (C„)alkyl; 
a pyridinyl or naphthyl moiety optionally mono- or independently disobstitoted 
with (CM)alkyl, (C, Jalkoxy or halogen; cyclohexene; or adamantyl; and 
n is 1 to 3; or 

R, is phenoxy optionally mono- or independent., disobstituted with (C„)alkyl. 
(C M )alkoxy or halogen; and 

d) (Ra^CHCCHlwherein each R 3 independently is phenyl optionally mono- or 
independently disubstituted with (C^alkyl, 
(C M )alkoxy or halogen; 
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e) R^CH,),- wherein R, is 2-oxopyrrolidinyl or (C 2 ,)alkoxy and 
n • m„vl ootionally ^substituted in 1-position with (C,3)hydroxyalkyl; 
benzylaP.a.lVorpxnbicyc.iccarbocyclicmoietyop.ionanymo.o-or 
ol „risobs.itoted with (C, J-W — * - BW*" 0p,i ° nally m ° n °" M „ 

or sen; 

in free form or in acid addition salt form, 

,1™, wherein R,- is apyKdmy. or pyrimimny. moiety optiona.!, mono- « 
a) R,>NH(C in(tependently fcb *«a with halogen, tnflooromethyl. 

cyano or nitro; 

M (C^^ylopdonaUymonosubsUtn^din 1-posidon with (WW** 

trisubstitoted with halogen or <C,,)alkoxy; 

halogen or (Ci. 3 )alkoxy; 
e-> JU(CH 2 )r wherein R* is as defined above; or 

in free form or in acid addition salt form. 

a) R,R„(aM™ withcMorin e, trifta oromethyl,cyanoornino; pynmnhnyl 

optionally monosnbstitoted with chlorine or tnflooromethyl; 
or phenyl; 
Ru is hydrogen or methyl; and 
ms is 2 or 3; 

^^^^^^^^^^^^^ 
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trisubstituted with halogen, alkoxy of 1 or 2 carbon atoms or 
phenylthiomonosubstitutedinthephenylringwithhydroxymethyl; 

(C,,)alkyl; 6,6-dimethylbicyclo[3.1.1]hept-2-yl; pyridinyl; 

naphthyl; cyclohexene; or adamantyl; and ns is 1 to 3; or 

R 2 S is phenoxy; and ns is 2; 

d) (3,3-diphenyl)propyl; 

^R.XCH^wherem^isa-oxopynoHdta-.-y.orisopropoxyand 

[3 1 l]hept-3-yl; adamantyl; or (C, 8 )alkyl optionally mono- or 
independently disubstituted with hydroxy, hydroxymethyl or phenyl; 
in free form or in acid addition salt form. 

, • o I ,v, < .«.mRis2-f(5-cyanopyridin-2-yl)amino]ethyl, 
, THe compound acceding to d»2rf«n* -2K [ J ^- mM 
i e 1 IW(5<yanopyridm-2-yl)amino]«hytamno]acetyl-2 cyano w py 

act>m p OU „daccord i n gt oc lai n,2w hi ch i so f fo n n Ul a I whe rei n R , S e, t her 

. 2 -[(5-chloropyridin-2-yl)amino]ethyl, or 
. (i-hydroxymethyl)cyclopent-l-yl, or 
. 2-[(5-nitropyridin-2-yl)amino]ethyl, or 
- 3-(isopropoxy)propyl, 
in free form or in acid addition salt form. 

6 Apr ocess forthe preparation of a compound according to claim 1 which comprises 
coupling a reacuve (2 cyan py which corapnses 

substituted amine or, for the preparauon of a compound g 
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reacting a compound of formula II 
O 

II *CN 



m 



wherein X is a reactive group, 
with a compound of formula HI 

NHjR 

wherein R is as defined in claim 2, 

and recovering the resultant compound in free form or in acid addition salt form. 

7. A pharmaceutical composition comprising a compound according to claim 1 in free form or 
in pharmaceutical^ acceptable acid addition salt form, together with at least one 
pharmaceutically acceptable carrier or diluent. 

8. A compound according to claim 1 in free form or in pharmaceutically acceptable acid 
addition salt form, for use as a pharmaceutical. 

9 Useof acompoundaccordingto claim 1 in free form or in pharmaceutically acceptable acid 
addition saltform in the preparation of a medicament for inhibiting DPP-IV or treating 
conditions mediated by DPP-IV. 

10 A method of inhibiting DPP-IV, or of treating a condition mediated by DPP-IV, which 
comprises administering a therapeutically effective amount of acompound according to claim 1 
in free form or in pharmaceutically acceptable acid addition salt form to a patient in need of 
such treatment. 



